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knowledge  creation  process  in  science.  The  survey  was  jointly  conducted  by  the  Institute  of 














quantitatively important in  scientific  research.  The  level  of  motivation  is  stronger  in  H 
projects than in N projects for both objectives, but especially on ʺPursuit of fundamental 
principles/understandingsʺ. 
2.  A  large  majority  of  the  focal  papers  involved  surprise  in  either  research  process  or  in 
research  outcome.  A  majority  of  research  projects  generated  serendipitous  output  (The 
research output found answers to questions not originally posed). H papers involve more 
surprises and serendipity. 











































Developing  systematic  and  objective  data  on  the  knowledge  creation  process  in  science  at 
project level has become very important, given that science is expected to play an important role 
in the innovation process of a nation and the knowledge creation process in science has become 
more  complex  in  recent  years.  Science  has  increasing  become  teamwork,  requiring  variety  of 
skills,  knowledge  and  research  equipments  have  become  more  expensive,  while  scientific 
competition has become more global. Active researches based on the bibliographic information 
have been being conducted in recent years (see for an example, Wuchty, Jones, and Uzzi (2007) 
and  Jones,  Wuchty  and  Uzzi  (2008)).  However,  the  information  one  can  retrieve  from  the 






Science  and  Technology  Policy  of  the  Ministry  of  Education,  Culture,  Sports,  Science  and 
Technology have decided to jointly carry out the ʺSurvey on the Knowledge Creation Process in 
Scienceʺ.  The  purpose  of  this  survey  is  to  collect  the  objective  data  that  show  structural 
characteristics  in  the  knowledge  creation  process  in  science  and  the  process  of  creating 
innovation  from  scientific  knowledge  based  on  comprehensive  questionnaire  surveys  for 
researchers  in  all  fields  of  science  both  in  Japan  and  in  the  United  States  (more  than  seven 
thousand researchers each in the two countries).  Japanese survey was conducted from the end 
of 2009 to the early summer of 2010 and totally 2,100 researchers responded to the survey.  The 
survey  in  the  United  States  in  collaboration  with  Georgina  Institute  of  Technology  has  been 
implemented since the autumn of 2010. This report covers the initial findings from the Japanese 
survey. 
The  survey  tries  to  answer  the  following  basic  questions  about  scientific  research.  The 
structural understandings of these issues will be valuable for designing of science policy, too.   
1.  What  percentage  of  research  projects  conducted  by  researchers  is  in  pure  basic  research 
(“Bohr’s quadrant”  in the classification of Stokes), use‐inspired basic research (Pasteur’s 
quadrant), and pure applied research (Edison’s quadrant)?  
















outputs  of  scientific  research?  So  far,  comprehensive  micro‐data  set,  covering  the  research 
projects, the composition of the research team, research funding used in the research projects, 





of  the  focal  papers.  Section  4  provides  the  results  of  the  survey  on  the  motivations  for  the 
research and uncertainty in research both in the process and in the output. Section 5 discusses the 
results  on  research  competition.  Section  6  discusses  the  results  on  knowledge  sources  and 
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The  questionnaire survey was conducted on the Web.  A  request  of  the  cooperation  to  the 
survey, the web address of the questionnaire survey website, user ID, and password were sent to 
the researchers by either e‐mail or post mail.   


















22 ESI journal fields 10 fields large fields
Chemistry 1_Chemistry



















Either of 22 ESI journal fields was assigned
based on the analysis of the backward
citations
Either of 22 ESI journal fields was assigned





















































The  response  rate  exceeds  30%  in  chemistry;  materials  science;  environment/ecology  & 
























1_Chemistry 837 257 30.7% 208 71 34.1% 629 186 29.6% 4.6%
2_Materials Science 472 142 30.1% 127 43 33.9% 345 99 28.7% 5.2%
3_Physics&Space_Science 1407 380 27.0% 400 127 31.8% 1007 253 25.1% 6.6%
4_Computer
Science&Mathematics 323 77 23.8% 66 16 24.2% 257 61 23.7% 0.5%
5_Engineering 707 206 29.1% 197 68 34.5% 510 138 27.1% 7.5%
6_Environment/Ecology&Geosci
ences 361 115 31.9% 81 30 37.0% 280 85 30.4% 6.7%
7_Clinical
Medicine&Psychiatry/Psycholog 1278 264 20.7% 325 66 20.3% 953 198 20.8% -0.5%
8.1_Agricultural Sciences&Plant
& Animal Science 597 192 32.2% 165 60 36.4% 432 132 30.6% 5.8%
8.2_Basic Life Sciences 1504 404 26.9% 351 83 23.6% 1153 321 27.8% -4.2%
9_Multidisciplinary(*) 13 2 15.4% 0 0 - 13 2 15.4% -
S_Social Sciences 153 42 27.5% 12 2 16.7% 141 40 28.4% -11.7%
Total 7,652 2,081 27.2% 1,932 566 29.3% 5,720 1,515 26.5% 2.8%






































































and  43.9  in  the  N  papers.  The  average  ages  of  both  types  of  papers  are  7  years  younger 
compared to the average age when the survey was conducted, i.e., average ages in 2010.  The 





















































































































































































































































































































































































1. Higher education institutions 2. Public research institutions 3. Private firms 4. Private non‐profit organisations 5.Other  
Note1:  In each field, the upper figure is for the H papers and the lower figure is for the N papers. 
Note2:  The  higher  education  institutions  include  universities,  inter‐university  research  institutions and  colleges  of  technology.  The  public 






















A  fairly  large  share  of  the  respondents  (20  –  30%)  did  not  play  a  managerial  role  in 













































































































































































































































































shows  the  distribution  of  the  highest  academic  degree  of  the  respondent  when  the  research 
project was launched.  The share of the scientists with a Ph. D or a M. D. is the largest in all 
sectors in both the H projects and N projects. It is the largest in the HEIs (HEIs), followed by the 





























































of  such  respondents  is  10%  larger  for  the  H  projects  than  for  the  N  projects  in  the  public 
organization group.  The share of the respondents who stayed in abroad for one year or more is 























































































































































which  the  focal  papers  were  sampled,  collects  only  those  academic  journals  that  fulfill  the 

























































































































In  contrast,  less  than  10%  of  respondents  noted  that ʺ (f)  Use  of  cutting‐edge  facilities  and 






















































quadrant  covers  pure  basic  research  and  Edison’s  quadrant  covers  pure  applied  research. 
Adopting this framework, we asked each researcher to evaluate the importance of the following 
two basic motivations for initiating the research project that yielded the focal paper and the other 






Collecting  response  to  this  question  on  two  motivations  at  project  level  has  allowed  us  to 
quantitatively assess how important each quadrant is in each scientific field. Such information 
would be very important, since the Pasteur’s quadrant may play an important bridge between 





which  produced  the  top  1%  highly  cited  papers,  regard  the  pursuit  of  fundamental 
principles/understandings as a very important motivation for the project; 29% of them regard 
solving specific issues in real life as very important motivations for the project. The corresponding 





















than  40%  of  the  projects.  The  level  of  motivation  for ʺ Pursuit  of  fundamental 
principles/understandingsʺ is stronger in H projects than in N projects in  most  science  fields, 
especially  in  materials  science,  physics  &  space  science,  and  clinical  medicine  & 
psychiatry/psychology  (more  20  percentage  point  difference).  However,  the  motivation  for 
solving  specific  issues  in  real  life  is  weaker  for  H  projects  than  for  N  projects  in  agriculture 
sciences, environment/ecology & geosciences and computer science & mathematics. Combining 
the  two,  we  can  say  that ʺ Pasteur’s quadrantʺ  is  especially  important  in  clinical medicine & 
psychiatry/psychology, materials science, and engineering for H projects. 
Exhibit 15 Distribution of the projects by a quadrant model 























































(a)Motivations for the H Projects (b)Motivations for the N Projects




























































































































































































uncertain  process  or  outcome.  Compared  to  inventions,  where  targeted  outcome  is  often 


















incidence  of  big  surprises  in  the  research  process  and  the  outcome.  Computer  science  & 



















































































































































































































































the  importance  of  priority  competition  as  a  motivating  force  for  science,  including  the  ones 
described by Merton (1973) himself, the systematic evidence for this is not available.  To develop 
a good empirical evidence for such view, our survey asked a researcher the following questions.  
(1) ʺ Approximately  how  many  major  research  teams  did  you  recognize  as  your  potential 
competitors  when  you  began  the  research  project?  Please  indicate  the  number  of  potential 
competitors in Japan (i.e., the competing team with its leader being located in Japan) and outside 
of  Japan.ʺ  and  (2) ʺ How  strongly  were  you  and  your  team  members  concerned  about  the 
possibility that your competitors would have priority over your research results?ʺ 
As  shown  in  following Exhibit  20, most  of  the  researchers could  indicate  the  range  of  the 
number of domestic and international (foreign) competitors(teams), even if there were a choice of 











None 1 2-5 5-10 More than 10 Unknown
H projects 36.2% 14.5% 36.0% 4.8% 3.0% 5.5%
N projects 37.1% 12.7% 33.8% 4.6% 1.5% 10.2%
H projects 8.7% 6.2% 43.1% 22.4% 13.4% 6.2%

























Thus,  we  may  conclude  that  priority  competition  does  work,  although  only  a  half  of  the 











H projects N projects H projects H projects N projects H projects N projects
All_Sciences 35.9% 25.3% 8.7% 17.7% 6.1% 53.2% 31.4%
1.Chemistry 47.9% 28.0% 1.4% 22.5% 4.3% 54.9% 25.3%
2.Materials Science 55.8% 34.3% 2.3% 16.3% 6.1% 60.5% 23.2%
3.Physics & Space Science 32.3% 23.3% 7.9% 22.0% 5.1% 56.7% 34.4%
4.Computer Science & Mathematics 37.5% 34.4% 0.0% 6.3% 8.2% 25.0% 29.5%
5.Engineering 42.6% 27.5% 10.3% 13.2% 2.2% 50.0% 21.0%
6.Environment/Ecology & Geosciences 20.0% 22.4% 23.3% 0.0% 4.7% 20.0% 24.7%
7.Clinical Medicine & Psychiatry/Psychology 30.3% 22.7% 16.7% 22.7% 5.6% 56.1% 28.8%
8.1Agriculture Sciences 20.0% 19.7% 11.7% 15.0% 6.8% 53.3% 34.1%
8.2 Basic life Sciences 36.1% 25.5% 6.0% 18.1% 10.3% 61.4% 43.3%
S.Social - 17.5% - - 0.0% - 22.5%






























Scientific  literature  with  faster  disclosures  (preprints,  etc.  ),  colleagues  in  the  organization  (a 
university, a laboratory, etc.), conferences, workshops etc., visiting researchers or post‐doctoral 
students in the organization and past research collaborators follow this, exceeding 10% for each of 




sources  (except  for  patent  literature  and  handbooks  and  textbooks).  The  difference  of  the 
incidence  between  these  two  types of  projects  are  especially  large  (more  than  5%  points)  for 
conferences, workshops etc., visiting researchers or post‐doctoral students in the organization, 






suggesting  the  research  projects1.  As  shown  in  the  following  Exhibit  22(b),  the  sources  of 
knowledge  that  are  embodied  in  researchers  and  the  facilities  tend  to  be  domestic.  Among 
relatively  important  knowledge  sources  for  suggesting  the  research  project,  colleagues  in  the 
organization (a university, a laboratory, etc.), visiting researchers or post‐doctoral students in the 















































































































































































































































































often  a  very  important  knowledge  source.  Following  this,  a  setting  of  an  ambitious  research 
project goal, a setting of research project goals consistent with the directions of science, making 
flexible  changes  to  research  goals  reflecting  the  progress  of  the  research  project,  information 
sharing within the research team through meetings, individual discussions between a research 
member and a research leader, archiving the research process in laboratory and experimental 










in  46%  of  the  N  projects,  with  17%  points’  difference.  All  management  practices  related  to 
research  team  formation,  in  addition  to  the  participation  of  young  scholars,  have  substantial 
differences in implementation, exceeding 10%.  Thus, one key difference is the formation of a 
research  team  with  young  scholars  and  diversity.  The  other  two  practices  for  goal  settings 
(ambitious  research  project  goal  and  research  project  goals  consistent  with  the  directions  of 
science) have also substantial difference in implementation that amounts to more than 10% points 
in  favor  of  the  H  projects.  This  seems  to  suggest  that  the  H  projects  are  more  consciously 
managed,  taking  into  accounts  the  research  environment  and  opportunities.  Finally,  the 
researchers in the H projects are more involved in the development of a research community for 











team  through  meetings,  information  sharing  within  the  research  team  through  meetings, 
individual discussions between a research member and a research leader are regarded to very 






































































































































































































































































































































































































































(c) Setting of research project goals consistent with the
directions of social development
(d) Making flexible changes to goals reflecting the progress of
the research project
(h) Information sharing within the research team through
meetings
(a) Setting of ambitious research project goal
(b) Setting of research project goals consistent with the
directions of science
(e) Research team with diverse research skills, such as
theory and experiment
(i) Individual discussions between a research member and a
research leader
(p) Development of a research community for cultivating a
new research field
(j) Archiving the research process in laboratory and
experimental notes
(k) Accumulation of research output in a data base
(m) Continuous improvement of experiment facilities owned
by the research team
(n) Improvement of computing or simulation programs
(o) Information sharing and research assessment through
presentations in academic conferences
(f) Research team from diverse　academic fields
(g) Participation of young scholars, such as post-docs
(l) Division of research works, including outsourcing, for












































Low ←　Difference in implementation　→　High
 
Note1:  Based on the difference of the means of the H projects and N projects. 





























formation  of  a  research  team  with  diverse  research  skills,  individual  discussions  between  a 
research  member  and  a  research  leader,  and  the  development  of  a  research  community  for 











social  development,  making  flexible  changes  to  goals  reflecting  the  progress  of  the  research 







6－3 USE  OF  ADVANCED  RESEARCH  FACILITIES,  DATABASES,  AND  THE  INTERNET  FOR  DISTANT 
COLLABORATORS 
Research equipment and database plays a very important role for scientific research (Stephan 




(2008)).  Our  survey  asked  researchers  whether  they  used  advanced  research  facilities,  and 
databases as well as whether there were the participation of remote researchers using the internet, 






most  frequently  (more  than  80%)  used  in  both  H  projects  and  N  projects.  All  facilities  and 
databases are more used in H projects. The differences are especially large for the use of advanced 








facilities  play  a  very  important  role.  Internet  is  also  extensively  used  for  facilitating  the 
participation of remote researchers (36% of the H projects and 25% of the N projects) and found to 





















































































the  responding  author,  when  it  was  not  included.  Furthermore,  our  survey  also  clarified  the 


















The  boxplots  in  Exhibit 26 shows the  distributions of the  number of authors by field.  Red 
boxplots indicate the distributions for the H papers; and blue ones for the N papers.  Left ends of 





Respondents Minimum Q1 Median Q3 Maximum Average
566 1 3.0 6.0 9.0 327 10.0
1,513 1 3.0 4.0 6.0 209 5.0
71 1 3.0 4.0 7.0 20 5.3
186 1 3.0 4.0 5.0 13 4.2
43 1 3.0 4.0 6.0 13 4.7
99 1 3.0 4.0 5.0 10 4.1
127 1 3.0 5.0 7.5 327 19.1
253 1 2.0 4.0 5.0 209 6.4
16 1 2.0 2.5 4.3 6 3.1
61 1 1.0 2.0 3.0 8 2.4
68 1 3.0 4.0 6.0 21 5.1
138 1 2.0 3.0 4.0 18 3.8
30 1 3.3 6.5 15.5 50 11.5
85 1 2.0 4.0 5.0 33 4.0
66 1 7.0 9.0 14.0 46 11.1
198 1 4.0 6.0 8.0 31 6.1
60 1 4.8 6.0 9.0 23 6.8
132 1 3.0 4.0 6.0 12 4.4
83 1 5.0 8.0 12.0 34 9.4
321 1 4.0 5.0 7.0 18 5.8
- ------
40 1 1.8 3.0 3.0 8 3.0
unit: authors












































Respondents Minimum Q1 Median Q3 Maximum Average
566 1 3.0 6.0 9.0 327 10.0
1,515 1 3.0 4.0 6.0 209 5.0
399 1 3.0 6.0 9.0 250 9.0
1,181 1 3.0 4.0 6.0 183 4.8
117 1 4.0 5.0 9.0 327 11.6
219 1 3.0 4.0 6.0 209 6.1
41 1 4.0 5.0 8.0 26 6.6
86 1 2.0 4.0 6.0 18 4.7
unit: authors




































Respondents Minimum Q1 Median Q3 Maximum Average
549 0 0.0 2.0 5.0 300 8.0
1,482 0 0.0 2.0 4.0 600 3.9
69 0 0.0 1.0 3.0 163 9.5
181 0 0.0 1.0 4.0 30 2.7
42 0 0.3 2.0 5.8 60 5.2
96 0 0.0 2.0 4.0 19 2.8
123 0 0.0 1.0 4.0 300 7.1
249 0 0.0 1.0 3.0 50 2.9
16 0 0.0 0.5 2.0 5 1.4
61 0 0.0 0.0 3.0 30 2.7
64 0 0.8 3.0 6.0 142 6.9
135 0 0.0 2.0 5.0 100 6.0
30 0 1.0 4.5 20.0 90 17.6
82 0 1.0 3.0 7.5 600 12.8
64 0 0.0 3.0 8.0 250 13.4
194 0 0.0 2.0 5.0 31 3.5
59 0 1.0 2.0 4.0 45 4.0
130 0 0.0 2.0 5.0 52 3.9
81 0 1.0 3.0 5.0 162 6.7
316 0 0.0 1.5 4.0 85 3.5
- ------
38 0 0.0 1.0 3.0 12 2.0
unit: person




























Respondents Minimum Q1 Median Q3 Maximum Average
549 0 0.0 2.0 5.0 300 8.0
1,484 0 0.0 2.0 4.0 600 3.9
387 0 0.0 2.0 5.0 300 8.5
1,161 0 0.0 1.0 4.0 600 4.1
113 0 0.0 2.0 5.0 162 5.8
211 0 0.0 2.0 5.0 41 3.5
40 0 0.8 2.0 4.5 60 4.7


























in  both  H  papers  (25％)  and  N  papers  (17％).  In  addition,  a  researcher  who  supplied  or 
developed only the research facilities or equipments is also frequently included as an author in 










































































































































































20%  down  to  9.3%)  while  that  of  Ph.D  student  increases  somewhat  from  16%  to  19%.  This 
indicates that postdoctoral fellows are especially likely to be involved to produce H papers.  











































H papers 10.9% 8.9% 19.8% 16.4% 20.1% 36.5%
N papers 9.3% 5.9% 15.2% 19.3% 9.3% 28.6%





















































































































7－6  DIVERSITY OF AUTHORS IN RESEARCH TEAM   




Exhibit 33(a)  shows  the  distribution  of  the  number  of  academic  fields  covered  by  research 
teams, where academic fields consist of 27 fields, covering such fields as mathematics, computer 
science and chemistry. For both types of papers the authors are most likely to belong to one 



































0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
N papers
H papers










































0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
N papers
H papers


























the  scientific  fields  except  for  medicine  and  life  sciences,  such  as  clinical  medicine  & 
psychiatry/psychology, basic life sciences and agricultural sciences & plant & animal science, the 
average periods for the H projects are more than 0.5 year shorter than those for the N projects.  




As  described  in  Section  6,  the  researchers  of  the  H  projects  are  likely  to  recognize  their 






























































































































Respondents Minimum Q1 Median Q3 Maximum Average
559 1 48 100 294 25,000 115
1,492 0 36 72 180 90,000 74
69 6 50 144 300 2,500 144
181 2 48 96 240 3,000 98
43 4 55 100 294 2,000 125
99 1 48 100 225 2,000 106
124 1 39 98 204 25,000 98
249 0 30 70 140 3,600 68
1 6 62 04 1 1 5 0 4 2 04 8
6 1 12 45 2 1 1 2 7 2 05 6
6 8 24 89 6 2 5 1 1 1 ,000 101
135 2 38 67 180 2,268 74
3 0 63 74 9 1 0 0 3 ,600 71
8 5 53 67 2 1 5 0 9 0 ,000 77
65 6 60 100 300 12,000 128
196 1 24 50 120 3,360 54
60 1 60 120 291 1,250 123
132 5 36 76 180 1,200 78
82 3 50 136 450 3,600 159
315 1 41 72 192 5,400 83
- ------
3 9 11 62 56 7 3 0 03 3
unit: man-month





















Respondents Minimum Q1 Median Q3 Maximum Average
559 1 48 100 294 25,000 115
1,494 0 36 72 180 90,000 74
395 1 48 100 288 18,000 113
1,165 0 36 72 180 90,000 75
114 6 50 104 259 25,000 119
217 1 24 72 180 2,000 67
41 1 48 100 350 2,000 110












Respondents Minimum Q1 Median Q3 Maximum Average
254 1 40 96 240 18,000 98
640 0 36 74 180 90,000 80
86 3 60 120 390 3,000 159
334 1 48 80 200 5,400 88
54 6 60 100 344 12,000 124
154 1 24 49 104 3,360 52
5 7 64 89 9 2 1 6 2 5 ,000 98
112 2 24 72 180 2,000 69
46 10 72 134 351 3,600 145










































money  spent  for  research  projects  was  less  than  5  million  yen  in  clinical  medicines  & 
psychiatry/psychology,  computer  sciences  &  mathematics;  that  was  5  to  10  million  yen  in 
environment/ecology and geosciences, chemistry, physics & space science, agricultural sciences & 











The  results  also  suggest  that  the  research  money  spent  for  research  projects  seem  to  be 
dependent on sectors. More research money is spent by a private firm, followed by PRIs and then 









Respondents Minimum Q1 Median Q3 Maximum Average
556 0 600 3,000 9,925 2,000,000 2,495
1,487 0 200 600 3,000 3,000,000 600
71 40 894 3,200 7,483 300,000 2,864
176 0 200 600 3,000 500,000 770
41 8 700 3,000 10,000 500,000 3,433
99 0 346 1,100 4,000 300,000 1,123
123 0 500 2,000 13,416 2,000,000 2,182
248 0 142 600 3,000 500,000 564
16 0 97 387 846 4,000 202
61 0 90 450 1,300 200,000 355
68 5 1,000 3,578 13,473 600,000 3,519
133 0 200 1,000 4,100 400,000 939
30 0 341 2,000 4,223 80,000 1,243
85 0 200 500 3,000 3,000,000 848
64 0 500 1,732 6,000 60,000 1,465
196 0 50 300 957 100,000 193
60 80 1,500 3,500 9,000 50,000 3,543
132 0 200 693 2,296 40,000 617
81 3 2,000 4,000 20,000 560,000 4,416
318 0 300 900 3,400 200,000 932
- ------
39 0 12 90 548 30,000 101
unit: 10,000 yen
















Respondents Minimum Q1 Median Q3 Maximum Average
556 0 600 3,000 9,925 2,000,000 2,495
1,489 0 200 600 3,000 3,000,000 599
392 0 500 2,550 8,000 800,000 2,110
1,163 0 150 500 2,000 900,000 482
115 0 1,000 3,000 9,950 2,000,000 2,889
215 0 300 1,500 6,000 3,000,000 1,189
40 80 3,000 8,944 30,000 500,000 8,661
84 0 500 3,000 12,688 500,000 2,342
10 billion yen
unit: 10,000 yen









Respondents Minimum Q1 Median Q3 Maximum Average
253 0 500 2,000 8,000 800,000 1,763
636 0 200 500 2,000 900,000 538
85 100 1,500 4,000 20,000 560,000 4,289
336 0 300 800 3,000 120,000 729
53 20 500 2,000 6,000 60,000 1,656
154 0 50 300 900 100,000 195
58 0 1,000 2,898 9,078 2,000,000 2,594
109 0 300 2,500 12,000 3,000,000 1,543
46 3 2,000 3,742 13,554 90,000 3,767
77 1 400 1,200 5,000 200,000 1,102







































































































































sum  of  them  accounted  for  82%  and  92%  in  the  H and  N  projects,  respectively.  Also  other 
extramural funds from governments accounted for 12% in the H projects. 
Those results suggest that each type of source of fund fulfils different function.  Presumably, 
intramural  funds  underpin  the  whole  of  research  projects.  Funds  of  the  Grants‐in‐Aid  for 
Scientific Research have the functions of supporting to produce research results continuously as 





































































































































































































































(a)Highly-Cited Papers Producing Grop  










Respondents Minimum Q1 Median Q3 Maximum Average
556 1 6.0 15.0 39.3 590 39.7
1,472 1 3.0 7.0 15.0 950 17.8
71 1 9.0 18.0 32.0 322 42.3
180 1 3.0 8.0 20.0 298 17.5
43 1 10.0 20.0 51.0 500 53.9
98 1 4.0 10.0 25.0 343 26.8
126 1 9.3 16.0 50.0 500 51.6
249 1 4.0 8.0 20.0 350 23.0
16 1 4.8 8.0 10.5 24 9.1
59 1 3.0 5.0 9.5 120 10.1
67 1 7.5 15.0 41.0 590 44.4
136 1 4.0 6.0 15.0 179 14.6
29 1 5.0 10.0 25.0 130 27.6
83 1 3.0 7.0 17.5 950 27.4
61 1 5.0 10.0 46.0 120 27.8
187 1 2.0 5.0 12.0 440 17.6
59 1 4.5 10.0 20.0 170 22.4
130 1 3.0 6.0 11.8 122 11.7
82 1 6.0 20.0 36.5 419 37.5
311 1 3.0 7.0 12.5 406 15.0
- ------
39 1 1.5 3.0 5.5 110 10.2
unit: papers

















Respondents Minimum Q1 Median Q3 Maximum Average
556 1 6.0 15.0 39.3 590 39.7
1,473 1 3.0 7.0 15.0 950 17.8
393 1 7.0 15.0 40.0 590 42.1
1,151 1 3.0 6.0 15.0 950 18.1
113 1 5.0 12.0 35.0 350 30.2
215 1 4.0 8.0 17.5 194 16.7
41 1 5.0 12.0 39.0 400 45.7
81 1 2.0 4.0 12.0 406 15.7
unit: papers
50papers 20 25 30 35 40 45
PRIs
Private_firms















9－2  FOLLOW‐UP  RESEARCH,  COMMISSIONED  RESEARCH,  JOINT  RESEARCH  AND  TECHNICAL 
GUIDANCE 
Most of the  research projects  have  brought  about follow‐up research to the research team. 
Comparing H  projects  and  N  projects, the incidence  of the  existence  of  follow‐up research is 
higher in H projects (90%, vs. 76% for all sectors aggregated). HEIs and the public research section 





change  of  the  research  team  members  such  as  the  retirement  of  a  professor.  Thus,  there  are 






































































developed  into  a  commissioned  research,  a  joint  research  and  technology  guidance  by  the 
research members.  While the technical guidance would be mainly provided to a company, the 
source of the  fund for commissioned research could  be  either  a  private company or  a  public 
research support organization. Comparing H projects and N projects, the former group is much 
more  likely  to  result  in  these  events,  as  seen  in  Exhibit  42  (40％  vs.  23％  in  commissioned 
research、76％  vs. 57％ in joint research, 38％ vs. 27％  in technical guidance).  
Materials  science  and  basic  life  sciences  belong  to  the  3  highest  rank  fields  in  all  three 
incidences of commissioned research, joint research, and technical guidance. In these fields, the 
probability  that  the  research  result  is  further  developed  in  cooperation  with  an  outside 
organization or it is transferred to private companies is high. However it is important to note that 
the follow‐up research and the commissioned research/joint research may overlaps each other, 












H projects N projects H projects N projects H projects N projects H projects N projects
All_Sci 539 1,401 40.1% 23.4% 75.9% 57.0% 37.5% 27.4%
1_Chem 65 142 40.0% 21.1% 76.9% 58.5% 30.8% 33.1%
2_Mat_Sci 43 97 60.5% 39.2% 86.0% 63.9% 51.2% 35.1%
3_Phy&Space_Sci 119 238 31.9% 21.8% 75.6% 56.3% 24.4% 21.8%
4_Com_Sci&Math 16 56 0.0% 14.3% 56.3% 35.7% 12.5% 12.5%
5_Eng 65 132 56.9% 29.5% 67.7% 50.0% 40.0% 26.5%
6_Env/Eco&Geo 30 82 36.7% 36.6% 70.0% 64.6% 16.7% 25.6%
7_Clin_Med&Psy/Psy 63 185 28.6% 16.2% 71.4% 47.0% 46.0% 24.3%
8.1_Agr_Sci&Plant&Anim_Sci 58 127 43.1% 26.0% 79.3% 66.1% 44.8% 37.0%
8.2_Basic_Life_Sci 78 308 44.9% 21.1% 84.6% 65.6% 55.1% 29.5%
S_Social_Sci 2 34 - 8.8% - 20.6% - 14.7%
Responses
%, projects resulted in
commissioned
research
%, projects resulted in
joint research









In order to see the education  effects  of  the research project, Exhibit 43 shows the share of 
research projects that produced a masterʹs degree and a doctoral degree. In all fields combined, 



























































































organization,  the  incidence  that  the  research  project  of  the  public  research  organization  has 



































































































































H projects N projects H projects N projects H projects N projects
All_Sci 236 350 41.8% 23.3% 62.1% 50.0%
1_Chem 43 64 60.6% 36.4% 62.8% 40.6%
2_Mat_Sci 33 46 76.7% 46.5% 66.7% 39.1%
3_Phy&Space_Sci 43 51 33.9% 20.2% 61.9% 54.9%
4_Com_Sci&Math 4 16 - 26.2% - 75.0%
5_Eng 40 44 58.8% 32.1% 57.5% 47.7%
6_Env/Eco&Geo 1 7 - 8.2% - 57.1%
7_Clin_Med&Psy/Psy 18 17 27.3% 8.6% 77.8% 52.9%
8.1_Agr_Sci&Plant&Anim_Sci 24 30 40.0% 22.7% 62.5% 43.3%
8.2_Basic_Life_Sci 30 75 37.0% 23.4% 56.7% 58.7%
S_Social_Sci - - - - - -
"yes" responses 236 350 236 350 146 175
Respondents 564 1,500 564 1,500 235 350
Projects which resulted in patent
applications
%, projects which resulted in
patent applications
%, of which, the projects which






H projects N projects H projects N projects H projects N projects
All_Sci 7.5% 3.6% 13.7% 7.8% 72.7% 79.5%
1_Chem 12.7% 3.6% 19.7% 11.4% 92.9% 84.2%
2_Mat_Sci 14.0% 7.1% 27.9% 18.2% 83.3% 77.8%
3_Phy&Space_Sci 1.6% 1.2% 4.0% 4.3% 80.0% 70.0%
4_Com_Sci&Math - 4.9% - 8.2% - 100.0%
5_Eng 5.9% 2.9% 16.2% 8.0% 45.5% 90.0%
6_Env/Eco&Geo 0.0% 2.4% 3.3% 3.5% - 100.0%
7_Clin_Med&Psy/Psy 7.6% 3.0% 13.6% 3.0% 77.8% 100.0%
8.1_Agr_Sci&Plant&Anim_Sci 6.8% 2.3% 15.3% 9.8% 55.6% 84.6%
8.2_Basic_Life_Sci 12.2% 5.9% 17.1% 9.7% 64.3% 65.5%
S_Social_Sci - - - - - -
"yes" responses 42 53 77 117 56 89
Respondents 563 1,492 563 1,492 77 112
%, of which, the know-how was
also provided
%, License agreement




















%, size of firms to which the patents
were licensed or assigned
11.7% 11.7% 10.4% 74.0% 83






























































































The  results coming  out of  research projects  are diverse.  In many  research  projects, diverse 






















































Refereed papers 556 556 100% 1,472 1,472 100% 1.0
Follow-up research 504 562 90% 1,142 1,508 76% 1.2
Commissioned research and Joint
research 428 539 79% 853 1,403 61% 1.3
Ph. D recipients 416 562 74% 974 1,509 65% 1.1
Training of Post Doctoral fellows 354 562 63% 571 1,506 38% 1.7
Master's degree recipients 309 562 55% 764 1,506 51% 1.1
Research tools 1) 284 566 50% 654 1,515 43% 1.2
Patent applications 236 564 42% 350 1,502 23% 1.8
Technical guidance 202 539 37% 385 1,403 27% 1.4
Licensing or assignment 77 563 14% 117 1,494 8% 1.7
Internal commercialization 2) 61 564 11% 155 1,507 10% 1.1
Standards 3) 59 562 10% 110 1,507 7% 1.4
Stat-up firms 15 563 3% 27 1,513 2% 1.5














































5.  Most  researchers  recognize  the  extent  of  research  competition  ex‐ante  (only  a 









research  project  goal  and  setting  of  research  project  goals  consistent  with  the 
directions  of  science)  and  the  design  of  the  research  team  (such  as  having  the 
participations of researchers with diverse  academic fields and young scholars).  













skewed.  There  exist  a  small  number  of  research  projects  which  produced  many 
papers and at the same time a significant fraction of them produced only a modest 
number of papers. 
11. Research  projects  generate  not  only  research  papers,  but  also  outputs  useful  for 
industrial  innovation,  including  patent  applications,  licensing/assignment, 
collaborative  research,  startups  and  standard.  40%  (23%)  of  the  H  projects  (N 
projects) resulted  in  commissioned  research  and  76%  (57%) of the H projects (N 














upon  science  policy,  although  many  of  them  are  preliminary  observations.  First,  Pasteur’s 
quadrant is quantitatively important. This implies that complementarity exists for science and 
innovation even at project level for a significant share of science. In such area, a university and 












issue  to  understand  the  determinants  of  ex‐ante  competition  and  their  impact  on  research 
performance. Fourth, research management seems to matter, especially given that the team has 

































































































































22 ESI jorunal fields Journals %, Journals Papers %, Papers
Agricultural Sciences 214 2.2% 95,932 2.0%
Biology & Biochemistry 397 4.0% 283,792 5.8%
Chemistry 544 5.5% 619,452 12.6%
Clinical Medicine 1,488 15.0% 1,134,128 23.1%
Computer Science 262 2.6% 89,551 1.8%
Economics & Business 39 0.4% 10,275 0.2%
Engineering 777 7.8% 421,182 8.6%
Environment/Ecology 228 2.3% 131,131 2.7%
Geosciences 313 3.1% 141,290 2.9%
Immunology 83 0.8% 61,009 1.2%
Materials Science 277 2.8% 218,687 4.5%
Mathematics 312 3.1% 127,177 2.6%
Microbiology 114 1.1% 80,682 1.6%
Molecular Biology & Genetics 230 2.3% 131,468 2.7%
Multidisciplinary 25 0.3% 51,475 1.0%
Neuroscience & Behavior 209 2.1% 154,464 3.1%
Pharmacology & Toxicology 147 1.5% 83,291 1.7%
Physics 319 3.2% 485,010 9.9%
Plant & Animal Science 643 6.5% 282,461 5.7%
Psychiatry/Psychology 109 1.1% 42,569 0.9%
Social Sciences, general 141 1.4% 41,175 0.8%
Space Science 50 0.5% 58,686 1.2%
Others 3,028 30.4% 168,989 3.4%
Total 9,949 100.0% 4,913,876 100.0% 
Note1:  Analyzed by National Institute of Science and Technology Policy based on the Web of Science of Thomson Reuters. 















Agricultural Sciences 1,110 1,130 1,169 996 1,277 1,185 6,867 1.5%
Biology & Biochemistry 5,732 5,442 5,779 5,231 5,607 4,949 32,740 7.3%
Chemistry 10,769 10,696 10,934 10,337 11,357 10,098 64,191 14.4%
Clinical Medicine 15,863 15,874 16,275 14,486 16,420 14,787 93,705 21.0%
Computer Science 854 842 1,017 876 1,121 968 5,678 1.3%
Economics & Business 29 25 37 20 38 35 184 0.0%
Engineering 5,988 5,582 6,733 5,707 6,204 5,903 36,117 8.1%
Environment/Ecology 798 745 858 884 932 1,045 5,262 1.2%
Geosciences 1,203 1,227 1,579 1,547 1,819 1,726 9,101 2.0%
Immunology 975 959 893 865 884 748 5,324 1.2%
Materials Science 4,336 4,550 4,544 4,435 4,516 4,725 27,106 6.1%
Mathematics 1,211 1,120 1,270 1,149 1,162 1,121 7,033 1.6%
Microbiology 1,246 1,176 1,264 1,218 1,331 1,246 7,481 1.7%
Molecular Biology & Genetics 2,287 2,196 2,262 2,266 2,300 2,253 13,5643 . 0 %
Multidisciplinary 385 374 370 395 398 439 2,361 0.5%
Neuroscience & Behavior 2,443 2,346 2,517 2,261 2,467 2,109 14,143 3.2%
Pharmacology & Toxicology 1,761 1,822 1,848 1,723 1,929 1,644 10,727 2.4%
Physics 7,930 9,197 10,474 8,993 11,280 10,362 58,236 13.1%
Plant & Animal Science 3,192 3,148 3,400 3,310 3,652 3,684 20,386 4.6%
Psychiatry/Psychology 137 151 144 156 195 167 950 0.2%
Social Sciences, general 58 82 122 133 130 197 722 0.2%
Space Science 641 591 683 648 635 700 3,898 0.9%
Others 4,289 2,757 4,794 4,164 3,070 987 20,061 4.5%
Total 73,237 72,032 78,966 71,800 78,724 71,078 445,837 100.0% 
Note1:  Analyzed by National Institute of Science and Technology Policy based on the Web of Science of Thomson Reuters. 























We  set  the  minimum  targeted  number  in  the  sampling  of  the  possible  focal  papers.  The 
minimum number is 170.  If 3×NHC(A, Y) is smaller than the minimum number, we sampled 
2×NHC(A, Y) or more N papers until the number of papers sampled reaches to 170.  “Economics 






22 ESI jorunal fields 2001 2002 2003 2004 2005 2006 Total
Agricultural Sciences 33 42 26 20 23 26 170
Biology & Biochemistry 60 63 72 48 69 87 399
Chemistry 135 168 195 174 180 159 1,011
Clinical Medicine 237 225 210 198 240 210 1,320
Computer Science 11 32 31 31 31 34 170
Engineering 138 60 168 129 120 123 738
Environment/Ecology 24 24 23 32 32 35 170
Geosciences 23 29 32 26 26 34 170
Immunology 24 33 41 26 32 14 170
Materials Science 90 105 69 123 105 114 606
M a t h e m a t i c s 2 11 83 52 93 82 9 1 7 0
Microbiology 26 26 19 28 37 34 170
Molecular Biology & Genetics 30 27 27 45 48 45 222
Multidisciplinary 249 210 255 240 183 132 1,269
Neuroscience & Behavior 32 20 35 20 29 34 170
Pharmacology & Toxicology 37 25 19 19 31 39 170
Physics 264 216 258 249 294 255 1,536
Plant & Animal Science 54 48 57 102 66 90 417
Psychiatry/Psychology 30 24 26 29 32 29 170
Space Science 22 31 42 27 27 21 170
Economics & Business +
Social Sciences, general 25 28 28 25 22 42 170











22 ESI jorunal fields 2001 2002 2003 2004 2005 2006 Total
Agricultural Sciences 7 10 5 3 4 5 34
Biology & Biochemistry 20 21 24 16 23 29 133
C h e m i s t r y 4 55 66 55 86 05 3 3 3 7
Clinical Medicine 79 75 70 66 80 70 440
Computer Science 2 9 9 9 9 10 48
Engineering 46 20 56 43 40 41 246
Environment/Ecology 2 2 2 5 5 6 22
Geosciences 7 9 10 8 8 11 53
Immunology 5 8 11 6 8 2 40
M a t e r i a l s   S c i e n c e 3 03 52 34 13 53 8 2 0 2
M a t h e m a t i c s 217585 2 8
Microbiology 2 2 0 3 6 5 18
Molecular Biology & Genetics 10 9 9 15 16 15 74
M u l t i d i s c i p l i n a r y 8 37 08 58 06 14 4 4 2 3
Neuroscience & Behavior 1 0 61 1 6 91 15 3
Pharmacology & Toxicology 842269 3 1
Physics 88 72 86 83 98 85 512
Plant & Animal Science 18 16 19 34 22 30 139
Psychiatry/Psychology 2 0 1 2 3 2 10
Space Science 6 9 13 8 8 6 50
Economics & Business +
Social Sciences, general 122107 1 3
Total 473 436 510 494 509 484 2,906  
Note1:  Analyzed by National Institute of Science and Technology Policy based on the Web of Science of Thomson Reuters. 












22 ESI jorunal fields 2001 2002 2003 2004 2005 2006 Total
Agricultural Sciences 26 32 21 17 19 21 136
Biology & Biochemistry 40 42 48 32 46 58 266
Chemistry 90 112 130 116 120 106 674
Clinical Medicine 158 150 140 132 160 140 880
Computer Science 9 23 22 22 22 24 122
Engineering 92 40 112 86 80 82 492
Environment/Ecology 22 22 21 27 27 29 148
Geosciences 16 20 22 18 18 23 117
Immunology 19 25 30 20 24 12 130
M a t e r i a l s   S c i e n c e 6 07 04 68 27 07 6 4 0 4
M a t h e m a t i c s 1 91 72 82 43 02 4 1 4 2
Microbiology 24 24 19 25 31 29 152
Molecular Biology & Genetics 20 18 18 30 32 30 148
Multidisciplinary 166 140 170 160 122 88 846
Neuroscience & Behavior 22 14 24 14 20 23 117
Pharmacology & Toxicology 29 21 17 17 25 30 139
Physics 176 144 172 166 196 170 1,024
Plant & Animal Science 36 32 38 68 44 60 278
Psychiatry/Psychology 28 24 25 27 29 27 160
Space Science 16 22 29 19 19 15 120
Economics & Business +
Social Sciences, general 24 26 26 24 22 35 157
Total 1,092 1,018 1,158 1,126 1,156 1,102 6,652  
Note1:  Analyzed by National Institute of Science and Technology Policy based on the Web of Science of Thomson Reuters. 













H projects 2,906 2,906
N projects 6,652 7,106






The  most  knowledgeable  respondents  are  the  researchers  who  had  managed  the  research 
projects producing the selected papers because the questions include many research management 
issues.  The response rate of Japanese scientists would be higher to a survey administered by 
























































70 . 1 %
50 . 1 %
40 . 1 %
23 0.3%
7,652 Total


















Agricultural Sciences 157 32 125
Biology & Biochemistry 337 98 239
Chemistry 791 184 607
Clinical Medicine 1,081 296 785
Computer Science 160 39 121
Engineering 704 197 507
Environment/Ecology 147 16 131
Geosciences 154 42 112
Immunology 113 12 101
Materials Science 460 122 338
Mathematics 161 27 134
Microbiology 140 13 127
Molecular Biology & Genetics 165 50 115
Multidisciplinary 807 269 538
Neuroscience & Behavior 153 44 109
Pharmacology & Toxicology 148 22 126
Physics 1,193 326 867
Plant & Animal Science 375 98 277
Psychiatry/Psychology 135 10 125
Space Science 120 23 97
Economics & Business + Social Sciences, general 151 12 139















Higher education institutions 5,653 73.9%
Government 920 12.0%
Business Enterprises 473 6.2%
































University of Tokyo 493 Keio University 77
Kyoto University 343 Okayama University 76
Tohoku University 280 Kobe University 76
Osaka University 273 Kanazawa University 65
Nagoya University 203 Japan Atomic Energy Agency 60
Advanced Industrial Science and Technology 199 Nihon University 57
Kyusyu University 188 Shinshu University 56
Hokkaido University 180 Nippon Telegraph and Telephone Corporation5 5
Tokyo Institute of Technology 173 Kumamoto University 52
RIKEN 138 Waseda University 52
University of Tsukuba 108 Niigata University 47
Hiroshima University 100 University of Tokushima 43
National Institute for Materials Science 88 Kinki University 42
Chiba University 84 Osaka City University 42
National Institutes of Nature Science 83 Nagasaki University 40



























Your  roles in  the Research  Project; External  Knowledge Sources  that  Inspired  the 
Research  Project;  Research  management;  Use  of  Advanced  Research  Facilities, 
Databases, and the Internet 
3.  Research Inputs 
History  of  the  Research  Project;  Total  research  man‐months  expended  on  the 
Research Project; Research funds; Sources of Research Funds 
4.  Research Team 




Number  of  Papers  Produced  by  the  Research  Project;  Training  of  Researchers; 




Basic  Questions;  Family  Situation;  Educational  Background;  Research  Career; 
Publication of refereed paper 
7.  Others 






















































































22 ESI journal fields 10 fields large fields
Chemistry 1_Chemistry



















Either of 22 ESI journal fields was assigned
based on the analysis of the backward
citations
Either of 22 ESI journal fields was assigned











































CHINESE SCIENCE BULLETIN 19
NATURWISSENSCHAFTEN 12
CURRENT SCIENCE 6
ADVANCES IN COMPLEX SYSTEMS 4
JOURNAL OF SCIENTIFIC & INDUSTRIAL RESEARCH 3
IRANIAN JOURNAL OF SCIENCE AND TECHNOLOGY 2
TEXT, SPEECH AND DIALOGUE, PROCEEDINGS 2


















colleges  of  technology.  The  public  research  institutions  include  national  experimental  and 



































1_Chemistry 837 257 30.7% 208 71 34.1% 629 186 29.6% 4.6%
2_Materials Science 472 142 30.1% 127 43 33.9% 345 99 28.7% 5.2%
3_Physics&Space_Science 1407 380 27.0% 400 127 31.8% 1007 253 25.1% 6.6%
4_Computer
Science&Mathematics 323 77 23.8% 66 16 24.2% 257 61 23.7% 0.5%
5_Engineering 707 206 29.1% 197 68 34.5% 510 138 27.1% 7.5%
6_Environment/Ecology&Geosci
ences 361 115 31.9% 81 30 37.0% 280 85 30.4% 6.7%
7_Clinical
Medicine&Psychiatry/Psycholog 1278 264 20.7% 325 66 20.3% 953 198 20.8% -0.5%
8.1_Agricultural Sciences&Plant
& Animal Science 597 192 32.2% 165 60 36.4% 432 132 30.6% 5.8%
8.2_Basic Life Sciences 1504 404 26.9% 351 83 23.6% 1153 321 27.8% -4.2%
9_Multidisciplinary(*) 13 2 15.4% 0 0 - 13 2 15.4% -
S_Social Sciences 153 42 27.5% 12 2 16.7% 141 40 28.4% -11.7%
Total 7,652 2,081 27.2% 1,932 566 29.3% 5,720 1,515 26.5% 2.8%

















































1 6,522 1,738 26.6%
2 764 228 29.8%
3 187 56 29.9%
4 75 23 30.7%
5 42 13 31.0%
6-9 39 11 28.2%
10- 23 12 52.2%








1 454 122 26.9%
2 876 267 30.5%
3 1,166 366 31.4%
4 1,157 334 28.9%
5 988 255 25.8%
6 731 186 25.4%
7 554 158 28.5%
8 397 104 26.2%
9 299 63 21.1%
10-14 683 152 22.3%
15-19 150 31 20.7%
20-49 126 31 24.6%
50- 71 12 16.9%










where the authors of






1(Domestic) 5,290 1,484 28.1%
2 1,665 453 27.2%
3 399 77 19.3%
4 114 32 28.1%
5 58 15 25.9%
6-9 74 12 16.2%
10- 52 8 15.4%







Higher education institutions 5,653 1,587 28.1%
Government 920 289 31.4%
Business Enterprises 473 108 22.8%
Private non-Profit organizations 132 27 20.5%
Hospitals 283 47 16.6%
167 19 11.4%
24 4 16.7%






















































National  Institute  of  Science  and  Technology  Policy, 























































         
2)  Solving specific issues in real life  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  Solving practical and specific problems 





































































2)  Significance of the main finding  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 


































  (a) Experiment or observation  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (b) Numerical computation or simulation ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (c) Theoretical analysis  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (d)Development of new experimental 


























  (a) Developing a new hypothesis or theory  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (b) Support/reject an existing hypothesis or 
theory 
● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (c) Discovering an unknown 
phenomenon/material 
● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (d) Understanding a phenomenon  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (e) Developing a new research method  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (f) Improving an existing research method  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (g) Creating a new function, mechanism, or 
material 
● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (h) Improving on an existing function, 
mechanism, or material 
● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (i) Proposing a new research issue  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (j) Proposing a solution to a social issue  ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● 
  (k) Other (Please provide the specific type of the 
contribution.) 

























































  (a) It is one of the most important papers, ranking within the top 1%.    ● ● ● 
  (b) It is a very important paper, ranking within the top 10%.    ● ● ● 
  (c) It is a relatively important paper, ranking within the top 25%.    ● ● ● 
  (d) It ranks within the top 50%.    ● ● ● 
  (e) It ranks in the bottom half among papers published around that time.    ● ● ● 










  ● ● ● 
  (b) The focal paper is a paper of relatively high significance among all the 
research findings of the research project, although it is not one of the top 3.  
  ● ● ● 
  (c) The focal paper is an intermediate level of significance among the 
research findings. 
  ● ● ● 
  (d) The focal paper is not a significant research finding of the research 
project 
  ● ● ● 














  ● ● ● 
  (b) A member of the research management but less than that of the leader    ● ● ● 
  (c) No managerial role    ● ● ● 
  (d) Management was not necessary    ● ● ● 





  ● ● ● 
  (b) I took part in the central part of the research but my contribution was not 
as substantial as the above central researcher 
  ● ● ● 
  (c) I implemented the research under the guidance of the above members     ● ● ● 
  (d) I contributed to the research through the provision of materials, data, 
equipments, or facilities. 
  ● ● ● 

















  2) Key knowledge source  (Choose one) 










































































































































● ● ●  ● ● ●  ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ● ● ● ● ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (c) Handbooks and 
textbooks  ● ● ●  ● ● ●  ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ● ● ● ● ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●















● ● ●  ● ● ●  ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ● ● ● ● ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (h) New database (genome, 










● ● ●  ● ● ●  ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ● ● ● ● ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (k) Past research 
collaborators  ● ● ●  ● ● ●  ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ● ● ● ● ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●





● ● ●  ● ● ●  ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ● ● ● ● ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (n) Researchers in different 












































































































  (a) Setting of ambitious research project goal  ● ● ●  ● ● ● 
  ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (b) Setting of research project goals consistent with the 
directions of science 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (c) Setting of research project goals consistent with the 
directions of social development 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (d) Making flexible changes to goals reflecting the 
progress of the research project 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (e) Research team with diverse research skills, such as 
theory and experiment 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (f) Research team from diverse  academic fields  ● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (g) Participation of young scholars, such as post‐docs  ● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (h) Information sharing within the research team 
through meetings 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (i) Individual discussions between a research member 
and a research leader 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (j) Archiving the research process in laboratory and 
experimental notes 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (k) Accumulation of research output in a data base  ● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (l) Division of research works, including outsourcing, 
for efficient and expedited research 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (m) Continuous improvement of experiment facilities 
owned by the research team 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (n) Improvement of computing or simulation 
programs 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (o) Information sharing and research assessment 
through presentations in academic conferences 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●
  (p) Development of a research community for 
cultivating a new research field 
● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ● ● ● ●



















































































































































































  ● ● ●  ● ● ●    ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ●  ● ● ●    ● ● ●  ● ● ● 
 












  ● ● ●  ● ● ●    ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ●  ● ● ●    ● ● ●  ● ● ● 
 














  ● ● ●  ● ● ●    ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●   ● ● ●  ● ● ●    ● ● ●  ● ● ● 
 


































● ● ●  ● ● ●    ● ● ●  ● ● ●  ● ● ●  ● ● ●  ● ● ●    ● ● ●  ● ● ●    ● ● ●  ● ● ●  
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  Year          Year    Year  Year     
  5) Has the project been completed? 
  If yes, when   Year     
  If no (on‐going), expected year of 
completion  unknown ● ● ●
expected 




Please  indicate  the  approximate  man‐months  that 
the entire research team spent, from the point when 
the  Research  Project  began  to  the  point  when  the 
most recent research findings were submitted. 













  (a) Less than 1 million yen  →  ● ● ●    0  ,  0  0 0 yen
  (b)  More  than  1  million  yen 
but  not  more  than  10  million 
yen 
→  ● ● ●  , 0  0  ,  0  0 0 yen
  (c)  More  than  10  million  yen 
but  not  more  than  50  million 
yen 
→  ● ● ●  , 0 0  0  ,  0  0 0 yen
  (d)  More  than  50  million  yen 
but not more than 100 million 
yen 




→  ● ● ●  0 , 0 0  0  ,  0  0 0 yen
  (f) More than 500 million yen 
but not more than 1 billion yen  →  ● ● ●  0 , 0 0  0  ,  0  0 0 yen













or foreign)        ％
External funds 
  External funds from central Japanese government 
    Center grants (such as 21st Century COE, etc.)  Name          ％
    Competitive research grants for projects 
      Grant‐in‐aid for Scientific Research          ％
      Health and Labor Sciences Research 
Grants          ％
      Japan Science and Technology Agency 
(JST)  Name          ％
      New Energy and Industrial Technology 
Development Organization (NEDO)  Name          ％
      Other competitive project grant from a 
government  Name          ％
   
Non‐competitive research grants (such as 
national projects lead by the government)  Name          ％
  External funds from local Japanese Government 
    Name          ％
  External funds from foreign Government 
    Name          ％
  External funds from Japanese private enterprises 
    Commissioned research from firms        ％
    Collaborative research with firms        ％
    Donations from firms        ％
    Other  Name          ％
  External funds from foreign firms 
    Name          ％
  Other (such as Foundations) 
    Name          ％
      Total  1  0  0  ％
















Please  identify  the  job  position;  the  types  of  their  organizational  affiliations;  the  field  of 
expertise; the skill; and the country of birth of each author, at the time when the focal paper was 

















(First Author)           ● ● ● 
  Author 2            ● ● ● 
  Author 3           ● ● ● 
  Author 4           ● ● ● 
  Author 5           ● ● ● 
  Author 6           ● ● ● 
  If you are not listed above, please identify your information 





2.  Associate  Professor  level  (Associate  professor,  associate  research  scientists,  associate  staff 
scientists, etc.) 

































         
  
(4) Main Skill  







  Indicate  the  numbers  of  collaborating  researchers,  students  and  technicians  who  played  a 
significant role in the implementation of the project but are not co‐authors of the focal paper. 
  (a) Collaborating researchers         
  (b) Graduate students         
  (c) Undergraduate students         




who  were  involved  in  general  affairs,  accounting  and 
miscellaneous duties in research‐supporting work. 





as  well  as  cooperating  researchers,  students  and  technicians) 
specifically  hired  for  this  project,  whose  personnel  costs  were 
covered  in  Q3‐3  above.  Approximate  numbers  will  do  if  the  exact 
count is difficult. 






  ■ ■ ■ 
  (b) Any researcher who only supplied or developed the research facilities or 
equipments used in the research 
  ■ ■ ■ 
  (c) Any researcher who only supplied or developed the computer program or 
database used in the research 
  ■ ■ ■ 
  (d) Any researcher who only supplied funds used in the research    ■ ■ ■ 








  (a) Ordered by degree of the contribution of authors.    ● ● ● 
  (b) Alphabetical order    ● ● ● 
  (c) Seniority (Senior author first)    ● ● ● 
  (d) Seniority (Senior author last)    ● ● ● 










    Japanese  English  Other language 
  Published  paper 









1            




         




         
    (or)    DOI   
 
Q5‐2  Training of Researchers 
  Please  inform  us  how  many  people  received  a  masters  or  a  PhD  degree  or  received 
Post‐Doctoral training through the research project. Approximate numbers are sufficient. 
      Born in Japan  Born outside 
Japan 
  (a) Received a PhD degree                 
  (b) Received a masters degree                 




    Yes  No 
  Research followed by your research team  ● ● ●  ● ● ● 
2)  If the results did not lead to follow‐up research by your research team, what do you think the 
reason was? Indicate all answers that apply. 
  (a) The research project completed its mission    ■ ■ ■ 
  (b) Other more promising research projects were found    ■ ■ ■ 
  (c) We could not obtain research funds to do the follow‐up research    ■ ■ ■ 
  (d) We discontinued the research because we lost the research competition to 
a competitor 
  ■ ■ ■ 
  (e) We discontinued the research, judging that the follow‐up research would 
not achieve sufficient results 
  ■ ■ ■ 
  (f)  The  transfer  of  a  research  team  member  made  it  impossible  to  do  the 
follow‐up research 
  ■ ■ ■  
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research  project  involving  an  external  organization?  Please  specify  the  number  of  external 
institutions from which your research team engaged in commissioned research, joint research or 
technical cooperation. An approximate number is sufficient. 
  (a) Commissioned research        institutions
  (b) Joint research        institutions
  (c) Technical cooperation        institutions
 
Q5‐5  Application for Patents 
    Yes  No 




















number  ● ● ● 
Grant 
number  ● ● ● 
 
Application 
number  ● ● ● 
   





    Yes  No 
4)  Was any research team member or the organization with which he  was 





developing  or  improving  a  product  or  a  production  process  by  any  of  your  research  team 
members or the institutions they belong to? 
  (a) Commercialized    ● ● ● 
  (b) Not commercialized    ● ● ● 






  (a) Licensed.    ● ● ● 
  (b) Sold    ● ● ● 
  (c) Neither licensed nor sold    ● ● ● 










  250 employees or more  ■ ■ ■  ● ● ● 
  Less than 250 employees but more than 50 employees   ■ ■ ■  ● ● ● 
  Less than 50 employees but more than 10 employees  ■ ■ ■  ● ● ● 











3)  Did  the  licensing  or  sales  of  the  patent  involve  provision  of  the 
research team’s know‐how?  ● ● ●  ● ● ● 
 
Q5‐8  Start‐up Companies 
    Yes  No 






       
         
      Yes  No 
  2)  No, the project did not lead to a start‐up company. If your answer is no, did 







  (a) Research team members themselves founded the company    ■ ■ ■ 
  (b) Research team members assumed executive positions    ■ ■ ■ 
  (c)  Research  team  members  were  involved  as  a  member  of  the  scientific 
advisory board 
  ■ ■ ■ 
  (d)  Research  team  members  consulted  for  the  startup  (technical  guidance, 
etc.) 
  ■ ■ ■ 
  (e) Research team members worked as employees on a part‐time basis    ■ ■ ■ 
  (f) Research team members worked as an employee on a full‐time basis    ■ ■ ■ 
  (g) Other involvement (Please provide the specific type of the contribution.)    ■ ■ ■ 
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  (h) Research team members were not involved    ■ ■ ■ 
5)  Why was the start‐up company formed as a channel for commercialization? 
  (a) An established company has not shown interest    ● ● ● 
  (b) Government policy favors a start‐up company    ● ● ● 
  (c) The researchers can retain a more control right    ● ● ● 
  (d) The researchers can expect more financial gain    ● ● ● 
  (e)  A  start‐up  was  likely  the  best  way  for  the  research  result  to  reach  the 
market. 
  ● ● ● 



























are  publicly  accessible  (for  example,  through  a  materials  database  or  genome  database)? 
Indicate  the  types  that  apply  from  the  list  below  and  inform  us  the  name  of  the  material, 
database  or  research  tool. Please  include  the case in which  your  team  provided an  existing 
database with new data.  
  Category of Deliverable    Name of Research Tool (optional) 
  (a) Biological Material  →      ■ ■ ■  
  (b) Non‐biological Material  →  ■ ■ ■  
  (c) Existing or new Database  →  ■ ■ ■  
  (d) Program Software  →  ■ ■ ■  
  (e) Equipment or Device  →  ■ ■ ■  










1)  Year of birth  Year  1  9       
    Male  Female 
2)  Gender  ● ● ●  ● ● ● 















    Yes  No 
  Marital status (at the time when the research 
project started) Married?  ● ● ●  ● ● ● 
  Children (at the time when the research project 
started)   ● ● ●  ● ● ● 





  (a) up to age 5       
 
  (b) age 6‐18       
 










  (a) Ph.D.or M.D. (incl. doctorate paper)    ● ● ● 
  (b) Master’s degree (incl. partial completion of Ph.D.)    ● ● ● 
  (c) Bachelor’s degree, Technical college, junior college    ● ● ● 




































organizations in the preceding five years  ● ● ●  ● ● ● 









    Japanese  English  Other language 

















Please  tell  us  what  you  think  are  the  main  issues  for  enhancing  the  knowledge  creation 
process in science and the process of generating innovation from scientific discoveries? Your 
comments will be greatly appreciated. 
   
 
 